Abstract: Insomnia in children is a common disorder, yet only few child-specific treatment modalities exist so far. The goal of this study was to investigate the effectiveness of a multicomponent intervention program for children with insomnia at 5-10 years of age and their parents. The program was a structured six-session behavioral and hypnotherapeutic group treatment with three sessions for the children and three for their parents. Thirty-eight children (5.1-10.9 years) were randomly assigned to the specific treatment condition or waiting list plus sleep diary control condition. Twenty-two children participated in the treatment group and 16 in the control group. All children suffered from insomnia according to the International Classification of Sleep Disorders criteria. Sleep symptoms were assessed with a sleep diary and the German version of the Children Sleep Habit Questionnaire (CSHQ) and the Sleep Disturbance Scale for Children (SDSC). Although both conditions showed a significant decrease in several sleep symptoms, the treatment group exhibited a significantly greater improvement with regard to CSHQ and SDSC total scores as well as in several sleep parameters, reflecting the most important features of the intervention program, such as bedtime, sleep-related anxiety, night waking, and sleeping in parents' bed. By contrast, the control group's data revealed only unspecific effects. These pilot data suggest that insomnia in childhood can be treated effectively with this child-specific multicomponent group treatment.
Introduction
The present study investigates the effectiveness of a multicomponent group treatment program for children with sleep disorders. So far, only few child-specific sleep treatment modalities exist, and research has primarily focused on interventions for very young children. This program was specifically designed for children at the age of 5-10 years.
The relevance of sleep problems in children and thus the importance of treatment are being increasingly recognized. Prevalence estimates in school children vary between 20% 1 and 43%. 2 Children with sleep disorders often show behavior incompatible with healthy sleep, such as playing, reading, eating, or watching TV in bed. 3 Furthermore, psychological factors, such as anxiety, depression, or defiance problems have an impact on the child's sleep and his or her daily behavior. [4] [5] [6] Finally, poor parenting strategies, marital conflicts, and environmental factors, such as light, noise, or parents' smoking can lead to sleep difficulties. [7] [8] [9] [10] Several impairments due to diminished sleep quantity and quality are related to cognitive functioning and working memory [11] [12] [13] [14] [15] [16] [17] as well as to lower school performance. 18, 19 This article was published in the following Dove Press journal: Nature and Science of Sleep 21 December 2010 Number of times this article has been viewed submit your manuscript | www.dovepress.com
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It is important to bear in mind that early sleep problems tend to persist in nearly two-thirds of children. [20] [21] [22] This is very problematic because persisting sleep disturbances are correlated with internalizing and externalizing behavioral disorders [23] [24] [25] [26] [27] [28] [29] or can lead to a psychiatric disorder 5 years later, 30 such as depression/anxiety, inattention/hyperactivity, and aggression. 31 Finally, sleep disorders in children are associated with parental distress. 32, 33 Most existing intervention strategies focus on toddlers or young children at the age of up to 5 years. [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] Others focus on children with special needs 46, 47 or on specific topics, such as nighttime fears. [48] [49] [50] [51] Intervention programs for young children encourage the child to fall asleep in his or her own bed and to return to sleep after waking up at night. 40, [52] [53] [54] To our knowledge, there has been no multicomponent group treatment for children at the age of 5-10 years. For this reason, the goal of the present study was to develop a treatment program for children in this age group to deal with difficulty in sleeping by themselves and to enable the parents to establish positive education strategies to help their children overcome their sleep problems. A further goal was to evaluate the outcome of our intervention program in a controlled pilot trial.
Materials and methods
KiSS: a multicomponent group treatment for children with insomnia
We developed KiSS as a six-session multicomponent treatment with 4-6 children in each group. Each weekly session has a duration of about 100 min. Three sessions are conducted for children and three for parents. Components are based on established strategies [55] [56] [57] and include stimulus control (SC) instructions, sleep hygiene education, and cognitive therapy for children and parents as well as imaginative or hypnotherapeutic and relaxation techniques for children. The children receive a soft toy, the leopard Kalimba, which is employed as a coping model and therapy puppet. Each session starts with a review of homework and sleep behavior instructions and ends with hypnotherapeutic imagination exercises. Subsequently, the implemented therapeutic strategies will be described.
Sc
SC is one of the most effective single-component therapies for insomnia in adults 55, 58, 59 and has been shown to be effective in multicomponent interventions. 55, 58, 60 SC is based on a functional analysis in which falling asleep by oneself is coupled with reinforcement. Thus, stimuli associated with sleep become discriminative stimuli for the occurrence of reinforcement. For some children, bedtime is the first quiet time during the day. They are unable to relax and self-sooth.
Under these conditions, bed and bedtime become cues for arousal rather than sleep. 61 In addition, internal cues, such as physiological arousal, anticipatory anxiety because of monsters or burglars can become interoceptive cues for further arousal and sleep disruption.
SC instructions are implemented in the KiSS sleep treatment to increase the frequency of quickly falling asleep and maintaining sleep throughout the night by enhancing the cues for sleep and at the same time decreasing the cues for sleepincompatible behavior. The respective treatment components consist of a set of instructions for the parents and for the child to help them 1) establish a consistent sleep-wake rhythm, 2) modify the bed and the bedroom in order to enhance them as cues for sleep (eg, painting the wall in blue, having nice and calming drawings, and new bed linen), 3) weaken them as cues for activities that might be incompatible or interfere with sleep (eg, no TV, computer games, or cell phone etc), and 4) establish sleep-related rituals and routines that are stimulus-oriented and based on the child's needs (eg, bedtime stories, brushing the teeth, and dimming the light).
Sleep hygiene education
Sleep hygiene education includes basic information about sleep and is a core component of cognitive-behavioral treatment of insomnia. 62 Inadequate sleep hygiene, such as irregular sleep-wake schedules, is common in families with children suffering from a sleep disorder. According to Manber et al 56 regularizing sleep-wake schedules is a powerful means of decreasing daytime sleepiness in children and young adults. During the KiSS treatment program, parents receive sleep hygiene instructions depending on the children's age, such as avoiding extended time in bed, irregular sleep-wake schedules, or agitating games close to bedtime.
cognitive strategies
Insomniacs often have a number of irrational beliefs about sleep. In children aged 5-10 years, these beliefs often relate to a lack of self-efficacy to cope with their sleep problems. At that age, caregivers are the ones who are able to help. However, caregivers often suffer themselves from maladaptive sleep-related cognitions with regard to their child. Different types of dysfunctional cognitions in caregivers or their children have been identified. 55 1) misconceptions about the causes of insomnia (in particular, parents think that the cause is physical discomfort), 2) misattributions of the consequences of poor sleep (eg, 'poor sleep leads directly to psychological and intellectual discomfort'), 3) unrealistic sleep expectations (eg, 'my child has to sleep without any interruption'), 4) diminished perceptions of control and
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KiSS: treatment of sleep disorders in children predictability of sleep (eg, 'I have no influence on my child's sleep'), and 5) false beliefs about sleep-promotion practices (eg, drinking at night, giving a bottle in the evening until the child falls asleep). In the KiSS treatment program, the cognitive interventions are directed to change maladaptive attitudes and restructure dysfunctional beliefs of both parents and children.
hypnotherapeutic strategies
Numerous studies have shown that hypnotic susceptibility is related to the capacity of imaginative involvement and that children generally enter the hypnotic state more easily than adults. 63, 64 Norms of hypnotizability have been defined and it has been found that the peak of susceptibility is in childhood at the age of 7-14 years. 65 Hypnotherapy has been applied in a diversity of childhood problems. [66] [67] [68] With regard to sleep disorders, there have been mostly single case studies or small treatment groups (TGs) and no control group (CG) studies. [69] [70] [71] Only Anbar and Slothower 57 applied hypnosis in a large sample of 84 children with insomnia at the age of 7-17 years and found a significant decrease in symptoms. However, they did not use a CG design.
In the KiSS treatment program, hypnotherapeutic tools are implemented in order to enhance personal control as well as to create awareness of physical changes that occur in relation to changes in the mind. 72 All children receive a soft toy, the leopard Kalimba, which is a coping model and therapy puppet. Kalimba as a leopard is associated with courage, selfconfidence, and strength, and serves as a coping model because when he was younger he used to have sleep problems too. Furthermore, his spots function as memory keepers for the techniques the children learn in the sleep treatment.
relaxation techniques
Relaxation techniques in children are effective in the treatment of various disorders. 73 One possibility to induce relaxation is diaphragmatic breathing. The goal is to enable children to relax quickly in every situation, in particular when lying down or when faced with stressful situations, such as waking up at night. For this reason, we developed the Kalimba magic-breathing technique. The children learn 'belly breathing' to release mental and physical stress and to induce a state of relaxation.
Design
A waiting list CG design was employed to illustrate changes in different sleep indices over a time period of 3 weeks. Participants were randomly distributed to either the TG or the waiting list CG. The CG kept a sleep diary and had the possibility to participate in the treatment program after the waiting period. In addition to group, time was included as an independent variable in all analyses. All sleep data were assessed before the treatment (tl) and 1 week after the treatment or waiting period (t2) ( Table 1) .
Participants
In total, 38 children (20 girls, 18 boys) and their parents participated in the study. All children met the criteria of insomnia according to the diagnostic guidelines of the International Classification of Sleep Disorders (ICSD-II). 74 Their mean age was 7.8 years (range: 5.1-10.3). Overall, 12 of the 38 children went to kindergarten and 26 to primary school. Except for two children who lived with single mothers, all children lived with both biological parents. Most of the children (65.8%) had one sibling.
The mean age of the mothers was 38.6 years (range: 30-48 years; SD = 4.52) and of the fathers 41.6 years (range: 30-55 years; SD = 6.19). The majority of the parents had a high educational level, ie, 76.3% had a higher education entrance qualification. Two mothers were single parents, one living with a new partner. Most mothers had a job (63.2%), whereas 31.6% stayed at home and 2.6% were unemployed. Eighty-nine percent of the fathers had a job. All families had sufficient German language skills and signed the informed consent form. Except for one mother who was Asian, all participants were Caucasian. A total of 22 were in the TG and 16 in the waiting list (CG).
Tg
Of the 22 children in the TG, 8 went to kindergarten, and 14 to primary school. Their mean age was 7.9 years (range: 5.1-10.3).
Waiting list cg
Four of the children participating in the waiting list CG went to kindergarten, whereas 12 were in primary school. Their mean age was 7.7 years (range: 5.2-10.2).
Preanalysis
The CG did not differ in any parameter from the experimental group (demographic variables, sleep disorders, sleep scores, etc). The t-tests with correction for multiple testing did not reveal any significant differences in any of the relevant variables (all P . 0.05).
Procedure
All subjects were recruited through pediatricians, the local university children's hospital, and several kindergartens.
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They were admitted to the study as soon as they had completed the baseline questionnaire, and written consent had been obtained from at least one parent and the child (if the child was at least 8 years old). At the screening appointment, the sleep diary containing sleep data from the previous 2 weeks was collected. A structured interview with the parents was employed to identify the child's sleep problems according to the ICSD-II. 74 To screen for potential comorbid mental 
Diagnosis
In total, 29 children suffered from behavioral insomnia, 15 of them meeting the criteria of a sleep-onset association disorder (SOAD) and 14 of a limit-setting sleep disorder (LSSD). Five of the children showed inadequate sleep hygiene, three children fulfilled the criteria of psychophysiological insomnia, and one had adjustment insomnia. As represented in Table 2 , nearly 80% of the children had an additional sleep disorder such as psychophysiological insomnia, inadequate sleep hygiene, or behavioral insomnia of childhood. Behavioral insomnia in childhood with the subtype SOAD was most frequently diagnosed followed by inadequate sleep hygiene or limit-setting sleep disorder. Furthermore, 24% of the children showed symptoms of separation anxiety and 5% symptoms of attention-deficit hyperactivity disorder. According to the parents' reports, 60.5% of the children had a history of sleep problems in infancy and 71.1% in early childhood.
instruments Sleep history and sleep diagnosis
Information about the child's sleep history was gained following Owen's BEAR method 75 sleep screening tool (bedtime problems, excessive daytime sleepiness, awakenings during the night, regularity and duration of sleep, snoring).
The child's sleep disorder was assessed by means of a structured clinical interview with the parents based on the diagnostic criteria of the ICSD-II. 74 The interview surveys the following sleep disorders: 1) adjustment insomnia, 2) psychophysiological insomnia, 3) insomnia due to mental disorder, 4) inadequate sleep hygiene, and 5) behavioral insomnia of childhood; furthermore, screening questions with regard to 6) narcolepsy, 7) sleep-related breathing disorders, and 8) parasomnias are included.
exclusion of another mental disorder
To rule out the presence of another mental disorder which might be causing the sleep disorder, we conducted the Anxiety Disorders Interview Schedule-Revised 76 in a German version for children and adolescents. 77 Feedback questionnaire for parents 
Sleep measures Sleep diary
The sleep diary was used as a common instalment for measuring sleep difficulties. Minde et al 78 refer to a Cronbach's alpha of 0.77 for internal consistency. Parents were asked to fill out a 2-week sleep diary about their child's bedtime, rising time, duration of bedtime procedure, sleep onset latency, frequency and duration of night waking, and as a main topic the frequency of the child sleeping in the parental bed.
SDSc
The SDSC 79 is a parent-report instrument for evaluating sleep disturbances in school-aged children. The tool is a 26 
cShQ
To evaluate more behavioral aspects of the sleep problems, we also used the CSHQ 80 which is a parent-report sleep screening instrument to identify both behaviorally and medically based sleep problems in school-aged children. The questionnaire yields a total score and eight subscale scores reflecting the key sleep domains that encompass the major medical and behavioral sleep disorders in this age group (Sleep Anxiety, Bedtime Resistance, Night Waking, Sleep Duration, Sleep Onset Delay, Daytime Sleepiness, Sleep-Disordered Breathing, Parasomnias) with a cutoff score of 41. Owens et al 80 report adequate internal consistency for both a community sample (P = 0.68) and a clinical sample (P = 0.78) and an acceptable test/retest reliability (range: 0.62-0.79).
Statistical analyses
All computations were implemented with Statistical Package for Social Sciences (version 16; SPSS Inc, Chicago, IL). Differences between conditions regarding the children's age and gender as well as the parents' age and education level were tested by two-tailed t-tests and Mann-Whitney U tests. For all dependent outcome measures, two-way repeated-measures ANOVAs (analysis of variance) were conducted with the two-level factor time (pre, post) and the two-level factor group (TG, waiting list sleep diary group). Furthermore, interaction effects for the CSHQ and the SDSC were calculated. We conducted a two-way repeated-measures ANOVA with the factors group and time as independent variables and the subscales of the SDSC as dependent variables. Statistical significance was set at P , 0.05 for all statistical tests. Pearson's correlation coefficient r was computed to determine effect sizes.
Results Acceptance
Program attendance rates were high. Families in the treatment condition attended on average 5.76 sessions (SD = 0.66; 88.2% attended all 6 sessions). No family dropped out of the treatment program. To evaluate the acceptance of the psychological treatment, the questionnaire was filled out after every session by the parents. They rated all feedback questions above the mean of 4.00 (1 = not at all, 5 = extremely). Nearly all parents indicated that the explained know-how was generally understandable (M = 4.69, SD = 0.50). They also rated their motivation to continue the sleep training as high (M = 4.69, SD = 0.55). The topics were of interest to them (M = 4.64, SD = 0.53), and they felt comfortable with the group throughout the treatment (M = 4.64, SD = 0.49). Tables 3 and 4 show the results in detail. Most parents (61) rated the information about sleep and sleep disturbances as well as the sleep hygiene rules and trainers' advice as most helpful. In second place were the discussions which many parents (40) reported to be very helpful. The last question was about what parents wanted to change. Six parents requested more sessions, and three wanted quieter rooms.
Sleep variables Sleep diary data
For this pilot study, the sleep diary data were assessed with regard to the child's sleeping in the parents' bed as this is a typical symptom of behavioral insomnia. At postmeasurement (t2), the sleep diary data revealed a significant decrease in the frequency of sleeping in the parents' bed for both conditions (F(1,37) = 15.56, P  0.001, r = 0.60). However, the children in the TG slept significantly more often in their own bed compared with the children in the waiting list (CG) (F(l,37) = 6.20, P = 0.019, r = 0.43).
SDSc
As displayed in Table 5 , at postmeasurement (t2), the children of both conditions showed significant improvements in the
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KiSS: treatment of sleep disorders in children SDSC subscales, Sleep-Wake Transition Disorders (SWTD), DIMS, DA, and SBD. Nevertheless, there was a significantly higher improvement in the children of the TG compared with the waiting list CG. The TG showed a significantly greater decrease in the total score (F(l,37) = 5.09, P = 0.034, r = 0.43) and in the subscales, SWTD (F(l,37) = 6.79, P = 0.016, r = 0.48), DIMS (F(l,37) = 4.59, P = 0.043, r = 0.41), and DA (F(l,37) = 7.87, P = 0.010, r = 0.50).
cShQ
The main results of the CSHQ are reported in Table 6 . A two-way repeated-measures ANOVA was conducted with the factors group and time as independent variables and each subscale of the CSHQ as dependent variables. Both conditions showed significant advances at postmeasurement (t2) in nearly every subscale. Nevertheless, the children of the TG reached a significantly greater decrease in the subscales, Bedtime Resistance (F(l,37) = 4.17, P = 0.049, r = 0.34) and Sleep Anxiety (F(l,37) = 19.18, P = 0.028, r = 0.38) as well as in the total score (F(l,37) = 49.40, P = 0.045, r = 0.35) compared with the waiting list CG.
Discussion
The most important goals of this study were to develop a treatment program for children aged 5-10 years suffering from insomnia. Due to the diversity of the symptoms ranging from sleep onset associations to limit-setting problems and night anxieties, a multicomponent training was developed. First results show that the acceptance of the training was high. More than 88% of the families attended all sessions and no family dropped out of the treatment program. All feedback questions were rated above the mean of 4.00 (1 = not at all, 5 = extremely). Furthermore, nearly all parents indicated that the explained know-how was generally understandable (M = 4.69, SD = 0.50) and rated their motivation to continue the sleep training as high (M = 4.69, SD = 0.55). The parents (N = 61) rated the information about sleep and sleep disturbances as well as the sleep hygiene rules and trainers' advice as most helpful and reported that the discussions were very useful (N = 40).
Although the treatment and control condition showed significant improvements in most sleep parameters after the treatment or waiting period, the total scores of the CSHQ and the SDSC were significantly more reduced in the TG than in the waiting list (CG). Furthermore, the CSHQ subscales reflecting the most important features of the treatment the subscales related to the most dominant treatment components, ie, SWTD, DIMS, and DA, showed significantly larger improvements compared with the CG. However, the subscales reflecting sleep problems that had not been in the focus of the treatment, such as SHY, did not differ between the conditions. These data clearly show that the effects in the treatment condition are attributable to the specific components of the intervention program, whereas the effects found in the control condition are highly unspecific. This is also supported by the sleep diary data with regard to the significantly reduced sleeping time in the parents' bed which was one of the main components of the treatment program. It can be assumed that the effect is valid, as this symptom is not as difficult to notice as night waking which could be underestimated by parents. 81 Nevertheless, the reduced time in the parents' bed might not only be attributable to the treatment but could have also been influenced by the group setting. In addition to the feeling of competence promoted by the leopard to overcome the fear of sleeping alone, a social comparison effect due to the group setting may have helped the children to stay in bed. 82 More specifically, reporting the achievement of an objective, such as sleeping alone, in front of a group might have a rewarding effect itself. For this reason, an effect of group setting might be added to treatment effects.
Nevertheless, the sleep diary group also showed significant improvements in several sleep-related parameters. Different factors might have contributed to these results. One possible factor might be the 'expectation of healing, 83 ie, parents' awareness of entering the psychological treatment program after the waiting period and their anticipation of improvement may have caused the effect. Another factor could have been the process of completing the sleep diary itself which may have served as an instrument of reality testing. Parents were asked to complete the diary every morning and evening which could have influenced their perception of sleep problems and thus might have reduced incorrect beliefs. The findings of Hiscock and Wake 45 lend support to these assumptions. They showed that the improvement of the CG without sleep diary or treatment offer was considerably smaller compared to the behavioral TG. Finally, the diagnostic procedure, in particular the interviews, involved personal contact with sleep specialists. This might have had an effect on the subjective strain felt by the parents and their children.
In general, the waiting list CG used in the present design does not permit any conclusions about the difference in effect of keeping a sleep diary and waiting for treatment. Furthermore, it is not clear whether the treatment-specific improvements might be attributable to the therapists' attention rather than to the specific sleep-oriented therapeutic KiSS: treatment of sleep disorders in children strategies. Future research should therefore include an attention-placebo-control condition to rule out the possibility of attention effects. However, the strength of the present waiting list CG design is that it differentiates between nonspecific sleep diary and waiting effects on the one hand and specific treatment effects on the other.
Conclusion and future perspectives
This study showed that our multicomponent group intervention program led to a significant decrease in children's sleep problems. The TG showed treatment-specific effects and significantly larger improvements compared with the waiting list CG who completed a sleep diary and received a treatment offer which led only to unspecific effects. Implementing behavioral treatment for bedtime problems and night waking in older children (aged .5 years), this study addressed two requested research goals of the American Academy of Sleep Medicine. 84 Future research should account for effects of group setting, comparing single and group treatment, and for attention effects by means of an attention-placebo-control condition. A further goal in sleep research should be the design of disorder-specific treatments.
